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(54) MEDICAL DEVICE FOR DISPOSING IN VIVO INDWELLING MEMBER AND METHOD OF 
DISPOSING THE MEMBER 



(57) Disclosed herein are a medical implement and 
a method, by which the length or volume of an 
implanted device actually deposited can be changed or 
adjusted even after inserted into a patient's body, and 
thus an implanted device of an appropriate length or 
volume can be deposited. 

The medical implement for depositing an implanted 
device comprises a catheter which is to be inserted into 
a patient's body and has an electrode at its distal part, 
and a wire device guided by the catheter. The wire 



device comprises a wire and the implanted device con- 
nected to the distal end of the wire through a first sever- 
able joint member. The implanted device has a structure 
that a plurality of implanted elements are joined to each 
other through one or more second severable joint mem- 
bers, successively. The first joint member or any one of 
the second joint members is severed in a state that the 
implanted device is projected from the distal end of the 
catheter. 



FIG. 1 



in 

CO 

o> 

CO 



Wire device „, , 

]0 Hire for 

1 Z deposition 




'16 Composite coil 



Q. 
HI 



Printed by Xerox (UK) Business Services 
2.16.7/3.6 



1 



EP0948 935A1 



2 



Description 

TECHNICAL FIELD 

[0001] The present invention relates to a medical 
implement for depositing a necessary implanted device 
at an intended site in a patient's body through a tubular 
organ thereof, and a method of depositing an implanted 
device using this medical implement. 

PACKORQUNP ART 

[0002] Various problems are generally presented in 
treatment involving surgery to a patient's body. For 
example, the patient undergoing an operation must 
withstand the long hours of stress of the procedure. The 
surgeon, as well, is forced to endure intense concentra- 
tion for the long period of operation. The danger of infec- 
tion is always a possibility. 

[0003] In order to lighten such various stress and to 
perform a necessary operation more safely and easily, 
various medical instruments such as catheters, guide 
wires and embolizing materials for occluding tubular 
organs such as vessels have recently been developed 
and been put to practical use. 
[0004] With the recent advancement in medical instru- 
ments such as catheters and guide wires, an endovas- 
cular operation in which the intended diseased part is 
approached through a vessel is currently often per- 
formed in the treatment of diseases such as arteriov- 
enous malformation, cerebral aneurysm and carotid- 
cavernous fistula. 

[0005] At present time, releasable balloons, coils, liq- 
uid embolizing substances, particulate embolizing sub- 
stances and the like are used as tubular organ 
embolizing materials. Once such an embolizing mate- 
rial is left or released at an erroneous or undesirable site 
in a tubular organ, however, it is generally next to impos- 
sible to recover it or to change the site. 
[0006] Under such circumstances, proposals have 
heretofore been made for releasable embolizing materi- 
als, by which an embolizing material can be pulled back 
and reinserted even when one fails to deposit it at the 
intended site, and can be released and left after confir- 
mation of the deposited site. 
[0007] For example, Japanese Patent Application 
Laid-Open No. 500322/1993 (though PCT route) and 
Japanese Patent Application Laid-Open No. 
265431/1995 proposed a method of leaving an emboliz- 
ing material in, for example, an aneurysm, wherein the 
embolizing material such as a coil is provided at a distal 
end of a guide wire with a proper severable joint mem- 
ber, the embolizing material is placed at the intended 
site, and the joint member is then severed, thereby 
detaching the embolizing material from the guide wire to 
deposit it. 

[0008] In order to detach the embolizing material in 
such a method, there is utilized a means of forming the 



joint member with a stainless steel and electrolyzing it 
by a positive current, thereby dissolving it, or a means of 
forming the joint member with polyvinyl alcohol and 
melting and severing it with a high-frequency current. 

5 [0009] When an embolizing material is deposited at 
an affected part such as an aneurysm, it is generally 
conducted to first insert a microcatheter into the aneu- 
rysm and then send the embolizing material such as a 
coil by means of a wire for deposition through the micro- 

w catheter, thereby filling the embolizing material into the 
aneurysm. Two or more embolizing materials are suc- 
cessively inserted and deposited unless the aneurysm 
is fully filled with one embolizing material. 
[0010] In the conventional medical implements for 

15 depositing implanted devices, however, embolizing 
materials to be inserted are those of specified lengths 
selected by expecting from various conditions. There- 
fore, in some cases, an embolizing material may actu- 
ally not be completely inserted into an aneurysm since 

20 the aneurysm is filled up at a stage that the embolizing 
material is inserted halfway. In this case, it must be 
absolutely avoided to force the remainder of the embol- 
izing material to insert into the aneurysm, since the 
cause of aneurysmal rupture is formed. On the other 

25 hand, when the remainder of the embolizing material is 
left in a vessel (parenteral artery) outside the aneurysm, 
the cause of thrombosis is formed. Therefore, it is nec- 
essary to pull back such an embolizing material to 
change it to an embolizing material of a proper length 

30 and to deposit the new embolizing material again. 
[0011] However, when the embolizing material 
inserted halfway once is pulled back, the embolizing 
material may be entangled with an embolizing material 
already placed, or the coiled form of the embolizing 

35 material may be deformed. Further, both insertion and 
pulling out thereof may become impossible in some 
cases. 

DISCLOSURE OF THE INVENTION 

40 

[0012] As described above, the conventional medical 
implements for depositing an implanted device involve a 
problem that the length or volume of the implanted 
device to be deposited at an intended site in a patient's 
45 body cannot be changed after insertion thereof, and so 
a desired deposition of an implanted device cannot be 
carried out with ease. 

[001 3] It is an object of the present invention to solve 
such a problem and to provide a medical implement for 
so depositing an implanted device, comprising a wire 
device for depositing an implanted device, which is 
capable of changing or adjusting the length or volume of 
an implanted device actually deposited even after 
inserted into a patient's body and thus easily leaving 
55 and depositing an implanted device of an extremely 
appropriate length or volume, and a catheter for guiding 
the wire device for depositing the implanted device, 
wherein a severing operation can be performed through 
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the catheter, and a method of depositing an implanted 
device using this medical implement. 
[0014] According to the present invention, there is pro- 
vided a medical implement for depositing an implanted 
device, comprising a catheter which is to be inserted s 
into a patient's body and has an electrode at its distal 
part, and a wire device for depositing the implanted 
device, which is guided by the catheter, 

wherein the wire device comprises a wire for depos- 10 
iting the implanted device, and the implanted device 
connected to the distal end of the wire through a 
first severable joint member, said implanted device 
having a structure that a plurality of implanted ele- 
ments are joined to each other through one or more 15 
second severable joint members successively, and 
wherein the first joint member or any one of the sec- 
ond joint members of the wire device is severed by 
supplying the electrode of the catheter with electric 
power in a state that the implanted device of the 20 
wire device guided through the catheter is projected 
from the distal end of the catheter. 

[0015] In this medical implement, it may be preferred 
that the first joint member or any one of the second joint 25 
members be melted and severed at the distal end of the 
catheter by applying a high-frequency current to the 
electrode of the catheter. 

[001 6] The implanted element of the implanted device 
may be formed by a biocompatible metallic coil. 30 
[0017] The first joint member and the second joint 
members may be formed by a material capable of being 
melted and severed by heat, for example, a polyvinyl 
alcohol type polymer. 

[0018] It may be preferred that a leading implanted 35 
element among the plural implanted elements making 
up the implanted device be the longest. The first joint 
member and the second joint member or plural second 
joint members may be formed by an integral common 
joint member. 40 
[001 9] The implanted elements may be provided with 
a fibrous material for promoting the formation of throm- 
bus, or may have shape-memory property. 
[0020] According to the present invention, there is 
also provided a method of depositing an implanted 45 
device, which comprises the steps of: 

inserting a catheter having an electrode at its distal 
part into a patient's body to locate the distal end 
thereof at a site intended to deposit the implanted so 
device; and 

guiding a wire device for depositing the implanted 
device, which comprises a wire for depositing the 
implanted device, and the implanted device con- 
nected to the distal end of the wire through the first 55 
severable joint member, said implanted device hav- 
ing a structure that a plurality of implanted elements 
are joined to each other through one or more sec- 



4 

ond severable joint members successively, through 
the catheter to sever the first joint member or any 
one of the second joint members of the wire device 
by supplying the electrode of the catheter with elec- 
tric power in a state that the implanted device is 
projected from the distal end of the catheter, 
whereby the whole or a part of the implanted ele- 
ments is deposited at the intended site. 

[0021 ] In this method, it may be preferred that the step 
of severing the first joint member or any one of the sec- 
ond joint members be conducted by applying a monop- 
olar high-frequency current between the electrode of 
the catheter and a counter electrode for body earth pro- 
vided on the skin surface of the patient's body. 
[0022] According to the medical implement having 
such a construction as described above, the wire device 
for depositing the implanted device is inserted into the 
patient's body through the catheter, whereby the 
implanted device is deposited at the intended site such 
as an aneurysm. Although the implanted device is con- 
nected to the wire through the first joint member, and 
the plural implanted elements making up the implanted 
device are joined to each other through one or more 
second joint members, all of these joint members are 
severable by supplying the electrode of the catheter with 
electric power, and so the length or volume of an 
implanted device actually separated and deposited can 
be changed or adjusted by selecting a joint member to 
be severed. Therefore, an implanted device of an appro- 
priate length or volume can be deposited at the 
intended site with extreme ease. 

BRIEF DESCRIPTION QF THE DRAWING S 

[0023] 

FIG. 1 is an explanatory perspective view illustrat- 
ing the overall construction of a wire device in an 
embodiment of the medical implement for deposit- 
ing an implanted device according to the present 
invention. 

FIG. 2 is an enlarged view illustrating a composite 
coil constituting the implanted device shown in FIG. 
1 and a joined state therein. 
FIG. 3 is an explanatory view illustrating the com- 
posite coil of FIG. 2 in an elongated state. 
FIG. 4 is an explanatory sectional view of the com- 
posite coil shown in FIG. 3. 
FIG. 5 is an explanatory sectional view illustrating a 
composite coil according to another embodiment. 
FIG. 6 is an explanatory sectional view illustrating a 
composite coil according to a further embodiment. 
FIG. 7 is an explanatory front view illustrating the 
construction of a microcatheter used for inserting a 
wire device into a patient's body. 
FIG. 8 is an explanatory sectional view illustrating a 
composite coil according to another embodiment. 
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[Description of characters] 
[0024] 



10 Wire device s 

12 Wire for deposition 
12A Proximal part 
12B Tapered part 

1 3 Coiled member for connection 

1 3A Small-diameter part 10 

1 3B Large-diameter part 

15 First joint member 

16 Composite coil 
1 6A to 1 6D Coil elements 

1 7A to 1 7C Second joint members 15 

1 8 Semi-spherical part 

20 Adhesive joint 

25 Common joint member 

28 Fibrous material 

30 Microcatheter 20 

31 Catheter body 

32 Proximal operating part 

33 Braid 

34 Metallic lead wire 

35 Electrode 25 
38 High-frequency power source 



PEST MOPE FOR CARRYING OUT THE INVENTION 

[0025] The embodiments of the present i nvention will 30 
hereinafter be described with reference to the drawings. 
[0026] FIG. 1 is an explanatory perspective view illus- 
trating the overall construction of a wire device in an 
embodiment of the medical implement for depositing an 
implanted device according to the present invention, 35 
FIG. 2 is an enlarged view illustrating a composite coil 
constituting the implanted device shown in FIG. 1 and a 
joined state therein, FIG. 3 is an explanatory view illus- 
trating the composite coil of FIG. 2 in an elongated 
state, and FIG. 4 is an explanatory sectional view of the ao 
composite coil body shown in FIG. 3. 
[0027] The wire device 1 0 is elementally composed of 
a wire 12 for deposition, which is used as a pusher, a 
coiled member 13 for connection, the first joint member 
15 and a composite coil 16 constituting an implanted 45 
device. 

[0028] The wire 12 for deposition is formed of, for 
example, a stainless steel and comprises a proximal 
part 12A shown on the right-hand side in FIG. 1 and a 
flexible tapered part 12B the outer diameter of which 50 
gradually decreases toward the distal end (the left-hand 
side in FIG. 1) thereof. On the distal part of the tapered 
part 12B, is fitted a proximal part of a small-diameter 
part 13A of the coiled member 13 for connection made 
of, for example, a stainless steel and having the small- ss 
diameter part 13A and a large-diameter part 13B. 
[0029] The wire 1 2 for deposition is constructed by, for 
example, closely winding a winding wire in a coiled state 



on the peripheral surface of a core wire. The outer diam- 
eter of the wire 12 is preferably 0.1 to 2.0 mm, and its 
length is variously selected according to the purpose 
and is within a range of, for example, 100 to 2,000 mm. 
[0030] A proximal part of the first joint member 1 5 in 
the form of a short rod, which is composed of a polyvinyl 
alcohol type polymer, is fitted into a distal part of the 
large-diameter part 13B of the coiled member 13 for 
connection and bonded and fixed thereto with an adhe- 
sive. A distal part of the first joint member 1 5 is fitted into 
a proximal part of the first coil element 16A of the com- 
posite coil 16 and bonded and fixed thereto with an 
adhesive, whereby the wire 12 is integrally connected to 
the composite coil 16 through the first joint member 15. 
[0031] The composite coil 16 constituting an 
implanted device is composed of plural coil elements (4 
elements in the illustrated embodiment) 16A to 16D 
connected in series to one another in that order through 
a total of 3 second joint members 1 7A to 1 7C in the form 
of a short rod, which are composed of a polyvinyl alco- 
hol type polymer. Specifically, two of the coil elements 
are connected by fitting both ends of the second joint 
member into ends of corresponding coil elements to be 
connected and bonding and fixing them to each other 
with an adhesive as illustrated in FIG. 4. Reference 
numeral 18 indicates a semi-spherical part formed at an 
end of the leading coil element 16D and having a 
smooth surface. This part 18 is formed by, for example, 
heating and melting a wire material of the coil element. 
Reference numeral 20 designates an adhesive joint. 
[0032] The coi! elements 16A to 16D making up the 
composite coil 16 are each formed by a biocompatible 
metallic coil. A specific material used for the coil ele- 
ments 16A to 16D is selected from among platinum, 
tungsten, tantalum, gold, palladium, rhodium, titanium 
and alloys thereof, with platinum or an alloy of platinum 
and tungsten being particularly preferred. The coil ele- 
ments composed of such a material are X-ray impervi- 
ous and thus can be visually observed by radiography. 
[0033] The illustrated coil elements 16A to 16D are 
each in a double-coiled form as its original form, and its 
length L in a state of a primary coil (see FIG. 3) corre- 
sponds to about 1 turn of the double coil in FIG. 1, to 
which, however, the invention is not limited. 
[0034] The second joint members 1 7A to 1 7C making 
up the composite coil 16 are each formed by the same 
material as that used in the first joint member 1 5, and 
the lengths and forms thereof may be the same as one 
another. Each of these joint members has a proper 
length so that a part of the peripheral surface is exposed 
in the connected state. 

[0035] The dimensional ranges of the composite coil 
16 may be exemplified as follows: 

Diameter of a wire material for each of the coil ele- 
ments 16A to 16D: 

0.01 to 0.1 mm; 
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Outer diameter of the primary coil: 

0.1 to 1.0 mm; and 
Outer diameter of the secondary coil: 5 

1 .0 to 20.0 mm. 

[0036] The outer diameter of each of the first joint 
member 15 and the second joint members 17A to 17C 10 
is determined to be a size fitted for the inner diameter of 
the primary coil of the corresponding coil element, and 
its length may be optional so far as it is sufficient for con- 
nection. However, it is preferred that the length E of the 
exposed part thereof be 0.5 to 2.0 mm. 75 
[0037] No particular limitation is imposed on the mate- 
rial for the joint members (including all of the first joint 
member 15 and the second joint members 17A to 17C) 
so far as it does not adversely affect a patient's body 
and can be optionally severed after inserted into the 20 
patient's body. However, it is preferred that the material 
can be severed by applying a current to an electrode 
provided in a microcatheter, which will be described 
subsequently, or by heating. A material capable of being 
melted and severed by heating with a high-frequency 25 
current, for example, a polyvinyl alcohol type polymer is 
particularly preferred. 

[0038] No particular limitation is imposed on the form 
of the connection with the joint members. For example, 
adhesive bonding, welding, connection by physical 30 
force or any other means may be utilized. Of these, the 
adhesive bonding is particularly preferred. In this case, 
for example, a cyanoacrylate type adhesive may be 
preferably used as the adhesive. 

[0039] In the above<Jescribed wire device, the 35 
number of coil elements, the length and form of each 
coil element, and the like may be freely determined 
without any particular limitation. The composite coil may 
be composed by connecting coil elements different in 
length and form from one another. In the case where 40 
coil elements different in length are connected, they 
may be connected in such a manner that a coil element 
(1 7A) connected through the first joint member 15 is the 
shortest, a leading coil element is the longest, and inter- 
mediate coil elements become gradually longer succes- 45 
sfvely. Such a construction has the advantage of 
affording the resulting wire device a wide freedom of 
actual use, since the length of an implanted element 
inserted and placed later becomes gradually shorter. 
[0040] FIG. 5 is an explanatory sectional view illustrat- so 
ing a composite coil 16 according to another embodi- 
ment. In this embodiment, all of the first joint member 1 5 
and the second joint members 17A to 17C in the 
embodiment illustrated in FIG. 3 are formed by a com- 
mon joint member 25 composed of a rod. 55 
[0041 ] FIG. 6 is an explanatory sectional view illustrat- 
ing a composite coil 16 according to a further embodi- 
ment. In this embodiment, the coil elements 16Ato 16D 



in the embodiment illustrated in FIG. 3 are each pro- 
vided with a fibrous material 28 capable of promoting 
the formation of thrombus in a state that it is projected 
radially outward with a length of about 1 to 10 mm. The 
f forous material 28 is composed of fibers of, for exam- 
ple, polyester, fluorocarbon resin, nylon or the like and 
can be provided by, for example, holding it between 
adjacent rings of a spiral wire constituting the primary 
coil in each of the coil elements 16A to 16D. 
[0042] The wire devices 1 0 described above are gen- 
erally used together with a catheter. FIG. 7 is an explan- 
atory front view illustrating the construction of a 
microcatheter advantageously used for inserting the 
wire device 10 described above into a patient's body. 
The microcatheter 30 according to this embodiment is 
composed of a catheter body 31, a proximal operating 
part 32 provided on the proximal end of the catheter 
body 31 , a braid 33 formed of a metallic braid, which is 
laid in the wall of the catheter body 31 and extends from 
the proximal end to the distal end of the catheter body, 
and a ring-shaped electrode 35 provided on the distal 
part of the catheter body 31 . The electrode 35 is electri- 
cally connected to the braid 33. Reference numeral 38 
indicates a high-frequency power source electrically 
connected to the braid 33 at the proximal part of the 
catheter body. 

[0043] FIG. 8 illustrates a microcatheter 30 similar to 
that shown in FIG. 7. In this embodiment, a metallic lead 
wire 34 extending from the proximal end to the distal 
end of a catheter body 31 is provided in place of the 
braid 33, and a high-frequency power source 38 and an 
electrode 35 are electrically connected to each other by 
this lead wire 34. 

[0044] According to the medical implement for depos- 
iting an implanted device composed of such wire device 
10 and microcatheter 30 as described above, an 
implanted device is deposited at the intended site in a 
patient's body in the following manner. 
[0045] The microcatheter 30 is first inserted into the 
patient's body in accordance with a method known per 
se in the art, and its distal opening thereof is held in a 
state laced to a site intended to deposit the implanted 
device, for example, an open part of an aneurysm. 
[0046] The wire device 10 is inserted into the micro- 
catheter 30 through the proximal operating part 32 
thereof with the composite coil 16 thereof in the lead, 
and pushed forward. At this time, the composite coil 16 
moves along within the catheter body 31 in a state that 
the secondary coil of the coil elements 16A to 16D has 
been stretched in a substantially straight line along the 
catheter body 31 . 

[0047] When the coil elements 16A to 16D have 
shape-memory property, it is also permissible to store 
the shape of the secondary coil in the coil elements 16A 
to 16D, then insert the wire device 10 into the catheter 
body 31 with the coil elements 16A to 16D stretched in 
a straight line (a state of a primary coil with a secondary 
coil uncoiled as illustrated in FIG. 3) and push it forward, 
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and last return their shapes to the original forms. 
[0048] The composite coil 16. which is an implanted 
device, is pushed by a necessary length out of the distal 
opening of the catheter body 31 , and this projected por- 
tion of the composite coil is placed at an application site, 
for example, an aneurysm or the like. In the state that 
the composite coil portion of a necessary length or vol- 
ume has been placed, a monopolar high-frequency cur- 
rent is applied between the electrode 35 provided on the 
distal part of the catheter body 31 and a counter elec- 
trode for body earth provided in advance on the skin 
surface of the patient's body by the high-frequency 
power source 38. The high-frequency current is applied 
to the electrode 35 through the braid 33 in the micro- 
catheter 30 illustrated in FIG. 7 or the metallic lead wire 

34 in the embodiment illustrated in FIG. 8. 

[0049] In the operation described above, the state of 
the composite coil 16 projected from the microcatheter 

30 can be known from radiography on the X-ray imper- 
vious coil elements with certain accuracy. 

[0050] For example, when the electrode 35 is provided 
in a state exposed on the inner peripheral surface of the 
distal part of the catheter body 31 in such a manner that 
the coil elements 1 6A to 1 6D of the composite coil 1 6 in 
the wire device 10 move contacting with the electrode 

35 when they pass through the electrode 35, what por- 
tion of the composite coil 16 is projected from the cath- 
eter body 31 can be detected with accuracy in the 
following manner. Namely, when the wire device 10 is 
inserted and pushed forward with the composite coil 16 
in the lead while monitoring an electrical resistance 
value between a terminal provided on the catheter body 

31 and a counter electrode provided on the patient's 
body the electrical resistance value greatly lowers at 
the time the leading coil element 16D of the composite 
coil 1 6 is pushed out of the opening of the catheter body 
31 . Subsequently thereto, when the coil element 16D is 
separated away from the electrode 35. and the electrical 
insulating joint member 1 7C is situated at the opening of 
the catheter body 31. the electrical resistance value 
rises up. After this, such a change as the electrical 
resistance value lowers and then rises is repeated. 
Therefore, the state of such lowering or rise in electrical 
resistance value is monitored, whereby the projected 
portion can be known. 

[0051] By applying the high-frequency current as 
described above, a joint member (in the illustrated 
embodiments, the first joint member 15 or any one of 
the second joint members 17A to 17C) nearest to the 
electrode 35 among those pushed out of the distal 
opening of the catheter body 31 is melted and severed 
by the heating action of the high-frequency current. As 
a result, the portion of the composite coil 16 beyond the 
severed joint member, i.e., a sole coil element or plural 
coil elements separated with their corresponding joint 
member(s) or residue thereof, are deposited as an 
actual implanted device. 

[0052] In the composite coil 16 of the above-described 



wire devices 10, all of the first joint member 15 and the 
second joint members 17A to 17C are joint members 
severable by melting. Therefore, the length or volume of 
an implanted device actually deposited can be changed 

5 or adjusted with extreme ease by selecting a joint mem- 
ber to be severed. As a result, an implanted device of an 
extremely appropriate length or volume can be depos- 
ited with ease in a short period of time. 
[0053] Specifically, it can be avoided with high reliabil- 

10 rty to deposit an implanted device of excess length or 
volume, so that there is next to no need to pull back the 
implanted device inserted once. Therefore, an accident 
or danger attendant on such an operation is also 
reduced to a great extent. 

15 [0054] When the joint members are those composed 
of a polyvinyl alcohol type polymer in the above- 
described wire devices, the joint members can be 
melted and severed by applying a high-frequency cur- 
rent for an extremely short period of within 1 to 3 sec- 

20 onds. 

[0055] Although the present invention has been 
described specifically above, various changes may be 
made in the present invention. For example, the 
implanted devices are not limited to the composite coils, 

25 and any other suitable implanted devices of, for exam- 
ple, ring, pipe and capsule forms may be used. The joint 
members may be optional so far as they can join 
implanted elements to each other and can be optionally 
severed. The joint members may preferably be severed 

30 by applying a current utilizing an electrode provided on 
the distal end of a catheter which guides the wire 
device, from the practical point of view. 
[0056] It is preferred that the joint member is severed 
by applying a monopolar high-frequency current, since 

35 the electrode 35 in the distal part of the catheter body 
can be composed of a single electrode. However, a pair 
of electrodes may be provided with a gap therebetween 
on the distal part of the catheter body to apply a current 
through wire leads, thereby heating and severing the 

40 joint member at a position between both electrodes. In 
this case, it goes without saying that there is no need to 
provide a counter electrode on a patient's body. 
[0057] The medical implements according to the 
present invention for depositing the implanted device 

45 will hereinafter be described by the following examples. 

[Production of wire device] 

[0058] Following the construction of FIG. 1, one end 
so of the first joint member (15) composed of a polyvinyl 
alcohol type copolymer in the form of a columnar rod 
having a diameter of 0.2 mm and a length of 1 0 mm was 
connected to a distal end of a wire (12) for deposition 
having a length of 1,800 mm and a diameter of 0.016 
55 mm through a coiled member (13) for connection. On 
the other hand, the first coil element (16A) having a pri- 
mary coil length of 30 mm and a secondary coil length 
of 10 mm formed by a platinum-tungsten alloy wire 
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material having a diameter of 0.36 mm was connected 
to the other end of the first joint member in such a man- 
ner that the length (clearance E between the first coil 
element and the coiled member for connection) of an 
exposed part of the first joint member was 1 mm. 
[0059] The same second joint member (17A) as the 
first joint member as above was used to connect the 
second coil element 16B to the first coil element in the 
same manner as in the connection by the first joint 
member. After this, the same process was repeated to 
produce a wire device (10) in which a composite coil 
(16) composed of 5 coil elements connected to one 
another through a total of 4 second joint members was 
connected to the wire for deposition through the first 
joint member. 

[0060] In the above, a cyanoacryiate type adhesive 
was used for the connection between the joint member 
and the coiled member for connection or the coil ele- 
ment. 

[Production of microcatheter] 

[0061] A catheter body (31) having an inner diameter 
of 0.55 mm and an outer diameter of 0.95 mm, in the 
wall of which a braid (33) formed by arranging 8 stain- 
less steel wires each having an outer diameter of 0.03 
mm so as to extend spirally in a clockwise direction from 
one end to the other end of the catheter body and 
arranging the same 8 stainless steel wires as described 
above so as to extend spirally in a counterclockwise 
direction was laid, was provided. On the inner periph- 
eral surface of one end part of this catheter body, was 
provided a platinum ring having an outer diameter of 0.8 
mm, an inner diameter of 0.6 mm and a width of 0.5 mm 
in an exposed state. This ring was electrically con- 
nected to the braid to provide an electrode (35), and a 
terminal electrically connected to the braid was pro- 
vided on the other end part of the catheter body, thereby 
producing a microcatheter (30) equipped with an elec- 
trode. 

[Application Example] 

[0062] The medical implement for depositing an 
implanted device composed of the wire device and 
microcatheter obtained in the above described manner 
was used to carry out an experiment on an embolizing 
treatment with an aneurysmal model formed in the 
carotid artery of an adult dog. 
[0063] More specifically, the microcatheter was 
inserted into the femoral artery of the adult dog so as to 
reach the interior of the carotid artery, and the wire 
device was inserted into the microcatheter with the 
composite coil in the lead, and pushed forward. The 
pushing of the wire device was continued while monitor- 
ing an electrical resistance value between the electrode 
(35) of the catheter body (31) and a counter electrode 
attached to the back of the adult dog utilizing the fact 



that the every coil element of the composite coil (16) 
passes through while coming into contact with the elec- 
trode (35). As a result, lowering and rise in electrical 
resistance value were repeated. The reason for it is that 

5 such a change as the electrical resistance value lowers 
at the time the leading coil element of the composite coil 
is pushed out of the opening of the catheter body, while 
the electrical resistance value rises at the time the joint 
member is situated at the opening of the catheter body 

w is repeated. 

[0064] At the time the third rise in electrical resistance 
value was monitored and its value reached the maxi- 
mum, a high-frequency current of 0.5 W was applied 
through the terminal. At this time, by radiography, the 

15 third joint member from the leading side was observed 
being severed. When the wire device was then pulled 
back, 2 coil elements were easily recovered with their 
original forms retained. 

[0065] As apparent from the above results, according 
20 to the medical implements according to the present 
invention, the length or volume of an implanted device 
portion actually separated and deposited can be 
changed or adjusted by selecting a joint member to be 
severed in a state that the wire device has been 
25 inserted, because the implanted device in the wire 
device for depositing the implanted device has plural 
severable joints including a joint between the implanted 
device and the wire for deposition. Accordingly, an 
implanted device of an extremely appropriate length or 
30 volume can be deposited and left even when conditions 
of an actual deposition site are against expectation. 

EFFE CT? OF THE INVENTION 

35 [0066] According to the medical implements of the 
present invention for depositing an implanted device, 
the length or volume of an implanted device portion 
actually deposited can be changed or adjusted even in 
a state that the wire device has been inserted. Accord- 

40 ingly, an implanted device of an extremely appropriate 
length or volume can be deposited and left. 
[0067] As a result, according to the present invention, 
it takes only an extremely short time to deposit the 
implanted device, and so mental and physical burdens 

45 imposed on doctors and patients can be lightened to a 
great extent. In addition, its operation is easy, and high 
reliability can be obtained. 

Claims 

50 

1. A medical implement for depositing an implanted 
device comprising a catheter which is to be inserted 
into a patient's body and has an electrode at its dis- 
tal part, and a wire device for depositing the 
55 implanted device, which is guided by the catheter, 

wherein the wire device comprises a wire for 
depositing the implanted device, and the 
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implanted device connected to the distal end of 
the wire through a first severable joint member, 
said implanted device having a structure that a 
plurality of implanted elements are joined to 
each other through one or more second sever- 5 
able joint members successively, and 
wherein the first joint member or any one of the 
second joint members of the wire device is sev- 
ered by supplying the electrode of the catheter 
with electric power in a state that the implanted 10 
device of the wire device guided through the 
catheter is projected from the distal end of the 
catheter. 

2. The medical implement according to Claim 1 for 15 
depositing an implanted device, wherein the first 
joint member or any one of the second joint mem- 
bers is melted and severed at the distal end of the 
catheter by applying a high-frequency current to the 
electrode of the catheter. 20 

3. The medical implement according to Claim 1 or 2 
for depositing an implanted device, wherein the 
implanted element of the implanted device is 
formed by a biocompatible metallic coil. 25 

4. The medical implement according to Claim 1 for 
depositing an implanted device, wherein the first 
joint member and the second joint members are 
formed by a material capable of being melted and 30 
severed by heat. 

5. The medical implement according to Claim 4 for 
depositing an implanted device, wherein a material 

for the first joint member and the second joint mem- 35 
bers is a polyvinyl alcohol type polymer. 

6. The medical implement according to Claim 1 for 
depositing an implanted device, wherein a leading 
implanted element among the plural implanted ele- 40 
ments making up the implanted device is the long- 
est. 

7. The medical implement according to Claim 1 for 
depositing an implanted device, wherein the first 45 
joint member and the second joint member or plural 
second joint members are formed by an integral 
common joint member. 

8. The medical implement according to Claim 1 for so 
depositing an implanted device, wherein the 
implanted elements are provided with a fibrous 
material for promoting the formation of thrombus. 

9. The medical implement according to Claim 1 for 55 
depositing an implanted device, wherein the 
implanted elements have shape-memory property. 



10. A method of depositing an implanted device, which 
comprises the steps of: 

inserting a catheter having an electrode at its 
distal part into a patient's body to locate the 
distal end thereof at a site intended to deposit 
the implanted device; and 
guiding a wire device for depositing the 
implanted device, which comprises a wire for 
depositing the implanted device, and the 
implanted device connected to the distal end of 
the wire through the first severable joint mem- 
ber, said implanted device having a structure 
that a plurality of implanted elements are joined 
to each other through one or more second sev- 
erable joint members successively, through the 
catheter to sever the first joint member or any 
one of the second joint members of the wire 
device by supplying the electrode of the cathe- 
ter with electric power in a state that the 
implanted device is projected from the distal 
end of the catheter, 

whereby the whole or a part of the implanted 
elements is deposited at the intended site. 

11. The method of depositing an implanted device 
according to Claim 10, wherein the step of severing 
the first joint member or any one of the second joint 
members is conducted by applying a monopolar 
high-frequency current between the electrode of 
the catheter and a counter electrode for body earth 
provided on the skin surface of the patient's body. 
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